This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



521,944 



CANADA 

THE PATENT OFFICE 



PATENT No. 521,944 



ISSUED FEB. 21, 195S 



Process for Making Shot 

Milo J. Stutzman, Kansas City, Missouri, U.S.A., 
assignor, by mesne assignments, to Olin Maihie- 
son Chemical Corporation, Saltville, Virginia, 
U.S.A. 

Application July 11, 1949, Serial No. 590,051 
In the United States September 10, 1948 
3 Claims — No drawing 



1 



This invention relates to the manufacture of 
ammunition and, more particularly, to a method 
of manufacturing ferrous shot. 

In the commonly used drop-forming method of 
making iron shot, the globules of molten metal are 
^allowed to fall in air where the globules assume 
a spherical shape before they fall into a tank 
of water, while still intensely hot, where they 
become solidified. During the exposure to air and 
water vapor, the surfaces of the globules are 
subjected to oxidation. Iron shot coated with iron 
oxide cannot be used for some industrial applica- 
tions and, specially, a coating of oxide is objec- 
tionable because of its abrasiveness when the shot 
is intended for use as ammunition. 

It is, therefore, an object of this invention to 
provide an improved method overcoming the 
above- noted disadvantages. 

A principal object of the invention is to pro- 
duce iron shot, the surface of which is bright and 
free of oxide. Other objects will be apparent 
from the following description. 

In accordance with this invention, ferrous shot 
with bright oxide- free surface is produced by 
dropping globules of molten metal through air for 
a limited distance and catching the globules in a 
body of quench liquid comprising water and an 
organic antioxidant which exerts a partial vapor 
pressure from water solutions such that the vapor, 
produced when the quench mixture is contacted 
by the molten metal globules, contains both water 
and the antioxidant and/or its decomposition 
products. In particular, it was found that, when 
water soluble alcohols, ketones, aldehydes, esters, 
or organic acids are contained in the quench water 
in amounts sufficient to prevent the formation of 
a film of oxide on the falling shot, but not in such 
a large quantity as to cause mal-formation of the 
shot, bright spherical pellets are produced. 

In particular, a body of quench liquid comprising 
water and approximately 1-5% to 5% of a mono- 
hydric water miscible alcohol produces the desired 
result. It is to be understood that all percent 
figures given herein are stated in percent by 
weight. 

The shot may be initially formed by the procedure 
disclosed in U.S. patent 2,544,678, or in any other 
suitable way'. 

The invention is further illustrated, but is not 
intended to be limited, by the following examples: 
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Example I 

An aqueous mixture containing 5% methyl 
alcohol was used as a quench bath for molten iron 
pellets. After falling about 26 inches through air 
and 3 feet in the quench bath, the solidified shot 
was collected and found to have a bright, oxide- 
free surface. Few irregularities of spherical con- 
figuration were observed. Bright iron pellets have 
also been produced using a fall of 32 inches in 
air and an aqueous quench bath containing 10% 
methyl alcohol, but, in contrast to results obtained 
with 5% alcohol, the pellets were found to con- 
tain appreciable numbers of gas cavities. 

Example II 

Molten iron pellets were dropped about 26 
inches through air into a quench bath consisting of 
water and various percents of ethyl alcohol from 
1-B% to 5%. A 5% solution of ethyl alcohol 
produced a bright shot, but some of the shot 
collected from the quench bath contained gas 
cavities. It was observed that, when the alcohol 
content was reduced to 1-8%, a normal yield of 
spherical shot was obtained, but the surface of 
the solidified shot was only partially free of oxide. 
Between the limits of 2% and 4-8<£ ethanoL the 
results were satisfactory- 
Other Examples 

Bright surfaces without mal-formation were 
achieved when the molten metal particles were 
quenched in a bath consisting of water to which 
had been added any of the alternative organic anti- 
oxidants as indicated in the following table: 
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Name Percentage 

Acetone 3 t<, f. 

n Buianol 2 

[sopropanol 'j 

Methyl elhyl koiom-! 2 to * 

Paraldehyde 3 

Tertiary bmyl alcohol 2 

Acetic acid ' h • to 

Ethyl acetate i 
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It has been shown in the examples that ferrous 
shot dropped through air with limited exposure 
thereto and solidified by quenching in a bath of 
water and an organic antioxidant, in accordance 
with this invention, are substantially free of sur- 
face oxide and are composed of solid metal of. 
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spherical configuration. Although the preferred 
antioxidant content of the quench bath is from 
1*5% to 5%, it is to be understood that, when 
the path of the falling shot occurs in a confined 
space over the quench bath, less antioxidant may- 
be needed to produce a bright surface than when 
the shot is subjected to that exposure to air en- 
countered in a fall of 36 inches or less. It is to 
be expected that pellets subjected to strongly 
oxidizing conditions while molten may require so 
great an amount of alcohol to produce a bright 
surface as to produce irregular pellets instead of 
shot of spherical configuration. 

The embodiments of the invention in which an 
exclusive property or privilege is claimed are 
defined as follows: 

1. In the method of making ferrous shot, the step 
comprising dropping globules of molten metal into 
a quench bath composed of water containing an 
organic antioxidant which is* water-soluble and 
which exerts a partial vapor pressure from water 
solutions, said antioxidant constituting not more 
than ten per cent by weight of the quench bath but 
at least sufficient to inhibit oxidation of the surface 
of said globules and at most less than sufficient to 
produce cavities in the globules. 

2. In the method of making ferrous shot having 
a bright oxide-free surface, the step comprising 
dropping globules of molten metal into a body of 
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water containing an organic antioxidant selected 
from a group consisting of methyl alcohol, ethyl 
alcohol, acetone, butanol, isopropanol, methyl ethyl 
ketone, paraldehyde, tertiary butyl alcohol, acetic 

5 acid, and ethyl acetate, said antioxidant not exceed- 
ing ten per cent by weight of the water but being 
in an amount sufficient to deoxidize the surface 
of the shot and at most less than sufficient to pro- 
duce cavities in the globules. 

10 3. In the method of making ferrous shot wherein 
globules of molten iron are dropped through an 
atmosphere containing oxygen and collected in 
an aqueous quench bath, the improvement which 
comprises, said quench bath containing a mono- 

15 hydric alkyl alcohol in an amount sufficient to 
deoxidize the surface of the shot but not more 
than five per cent by weight of said quench bath 
and at most less than sufficient to produce cavities 
in the globules. 

20 

LANGNER, PARRY, 
CARD & LANGNER, 
Monadnock Block, 
Chicago 4, 111. 

25 

SMART & BIGGAR, 
70 Gloucester St.. 
Ottawa, Ont., 
Patent Agents 
30 of the Applicant. 



Edmond Cloutier, C.M.G., O.A.. D.S.P., Queen's Printer and Controller of Stationery. Ottawa, 1956 



